J. F. HANSEN, P. L. ALFORD, and M. E. KEELING Cardiomyopathy in man and animals is most often caused by myocardial ischemia subsequent to an acute or chronic reduction in myocardial blood perfusion associated with coronary arterial disease.'.".'. lo Most cases of spontaneous ischemic cardiomyopathy in animals have been acute embolic myocardial infarcts secondary to other diseases.' In man, the clinical course of ischemic cardiomyopathy varies, and is related to the suddenness, duration, and degree of ischemia." Chronic, progressive ischemia can cause diffuse myocardial fibrosis, terminal chronic passive congestion, and complete heart failure." While this type of heart disease is common in man, there are no previous reports in the chimpanzee.
In May, 198 1, a 26-year-old, 63 kg, male chimpanzee was transferred to our breeding facility. His medical records and initial physical examination revealed no indication of heart disease. A second physical examination, six months later, revealed a grade 2 to 3 holosystolic cardiac murmur and mild generalized cardiomegaly. The electrocardiogram detected 16 to 20 premature ventricular contractions per minute of multifocal origin, a heart rate of 100 beats per minute, and a mean electrical axis of 55 degrees (45 to 75 degrees is considered normal by our technique). The chimpanzee weighed 68 kg, was clinically healthy, and was integrated into a breeding group. In August, 1982 (ten months later), the chimpanzee developed severe diarrhea and anorexia associated with infection by Entamoeba histolytica; the animal was treated for three weeks and recovered during this time. However, diarrhea recurred four days after treatment was suspended, and therapy was reinstated. At this time the animal weighed 51 kg, had moderate hepatomegaly, severe bilateral cardiomegaly, and a radiographically detectable increase in interstitial pulmonary density. An electrocardiogram detected numerous premature ventricular contractions and a mean electrical axis of 90 degrees indicating right heart hypertrophy. The animal became comatose and was killed painlessly.
A complete necropsy was done immediately following death. Subcutaneous edema was present at both ankles. The lungs were moderately congested, slightly firmer than normal, and pale bronze. The heart was greatly enlarged, rounded, and weighed 492 g or 0.72% of normal body weight (0.54 to 0.60% is normal'). The right ventricle was enlarged, extended to the apex of the heart, and was 0.6 cm thick. The left ventricle was greatly dilatated and 1 cm thick. Subepicardial coronary arteries were slightly thickened and pale tan. The atrioventricular valves were normal. The pericardial sac contained about 50 ml of clear yellow fluid. The liver was moderately enlarged, swollen, and contained a diffuse darkred arborized pattern. Mesenteric vessels, subserosal intestinal vessels, and the spleen were congested. The brain contained a 1-cm focus of hemorrhage and malacia in the head of the right caudate nucleus. Meningeal vessels were pale tan and slightly increased in prominence.
The major histologic lesions were in the lungs, heart, liver, and brain. The lungs contained many hemosiderin-laden alveolar macrophages. The ventricular myocardium contained scattered areas of fibrous tissue arranged in irregular branching trabeculae that surrounded myocardial fibers ( fig.  1 ). Many scattered myocardial fibers were atrophic, pale, and vacuolated. Several medium-sized subepicardial coronary arteries contained atherosclerotic lesions with medial accumulation of foam cells and smooth muscle hypertrophy (fig. 2) . Small coronary vessels often had medial hypertrophy with vacuolation of the smooth muscle cytoplasm. Lumina of affected arteries were greatly reduced. Neither myocardial infarcts nor completely occluded coronary arteries were found. Hepatic sinusoids contained moderate numbers of hemosiderin-laden macrophages. The space of Disse was prominent. Centrilobular veins were surrounded by small amounts of fibrous tissue. Within the brain, the right thalamus and caudate nucleus contained severe status spongiosis and perivascular hemorrhage. Large and medium-sized meningeal vessels often contained large atherosclerotic plaques which greatly reduced their lumina.
The major difference between the pathogenesis of a focal or diffuse pattern of fibrosis involves the distribution of coronary atherosclerosis, the degree of coronary occlusion, the amount and frequency of physical and emotional stress, and the duration of the disease process.'.'. 'I) In the present report, several branches of various-sized coronary arteries throughout the heart contained severe atherosclerotic lesions. During the ten months preceding death, the chimpanzee had been introduced into a multimale breedinn harem for the first time. In other for access to estrus females: this is physically and emotionally stressful.$ Social stress has been shown to contribute to atherosclerosis and clinically apparent heart disease in cynomolgus monkeys.' These authors suggest that such stress would produce recurrent activation of the sympathetic-adrenomedullary system, with transient elevations in blood pressure. Elevations in blood pressure, even when transient, accelerate and aggravate atherosclerosis.h Hypertension and atherosclerosis each produce different lesions. Atherosclerosis alone affects large and medium-sized arteries."" Hypertension alone affects small arteries and Atherosclerosis accompanied by transient or persistent hypertension involves not only large and medium-sized arteries. but also smaller arteries, particularly those of the brain and heart. which is similar to the distribution of lesions in this chimpanzee. The terminal clinical condition and microscopic findings in other tissues support the diagnosis of a chronic and progressive myocardial lesion. Subcutaneous edema in the distal extremities, pulmonary edema. and hepatic congestion are classic signs of advanced chronic congestive cardiac failure.'-"' Marked cardiac hypertrophy is evidenced by a 25 to 33% increase in heart weight. The microscopic detection of fibrosis surrounding hepatic centrilobular veins and pulmonary hemosiderosis are also characteristic of congestive cardiac failure. I. x-I0 The lesions within the brain were suggestive of an acute infarct.
